At the end of the dark-rearing period, single geniculate neurons were recorded extracellularly in two of the kittens (DR cats), and the two remaining animals were given 1 to 2 years of normal visual experience prior to recording (DR-LR cats). We used tungsten microelectrodes to isolate and study 156 single units in laminae A and Al of the four dark-reared cats. Electrodes were placed near the rostro-caudal middle of the nucleus, and thus all receptive fields were within a few degrees of the horizontal zero parallel. Details of recording and criteria used for classifying cells as X or Y have been reported (1, 2, 4, 7).
All cells encountered in the binocular segment of laminae A and Al of normal adult cats can be classified as X or Y cells, and they are sampled with roughly the same frequency (Fig. IA) (9) . By contrast, in the A laminae of DR and DR-LR cats, X cells comprised the vast majority of the total (Fig. 1A) . Only a few of the neurons could be classified as normal velopment by only 1 to 2 log units (8). To determine the effects of total light deprivation on the development of geniculate X and Y cells, we raised four cats from birth to 16 to 18 weeks in complete darkness. No light source of any sort including infrared was introduced into the rearing area during this period.
All cells encountered in the binocular segment of laminae A and Al of normal adult cats can be classified as X or Y cells, and they are sampled with roughly the same frequency (Fig. IA) (9) . By contrast, in the A laminae of DR and DR-LR cats, X cells comprised the vast majority of the total (Fig. 1A) . Only a few of the neurons could be classified as normal Y cells, and about a fifth of the cells had abnormal response properties and could not be classified as normal X or Y cells (10, 11). No difference was found between animals dark-reared with or without additional normal visual experience. Furthermore, no significant interanimal variability was observed among the four animals of our experiment, since the range in percentage of Y cells was 0 to 7 percent.
The ratio of X and Y cells encountered in the A laminae depends on the eccentricity from the vertical meridian of the receptive fields sampled, which in turn relates to the medio-lateral location of the electrode within the lateral geniculate nucleus (Fig. iB) Fig. 2A) . input largely determines geniculate cell srmore, when these data are com-physiology, the result would be fewer and compared with the measure-geniculate Y cells. from normal adult cats, again no Our results support the conclusion rnce is observed (Fig. 2B) The organism was an unclassified magnetotactic spirillum (Fig. 1 ) designated strain MS-1. It was isolated from sediments of Cedar Swamp, Woods Hole, Massachusetts, and appears to be a new bacterial species by criteria separate from its magnetic properties. Characterization, taxonomy, and details of culturing this organism have been studied (6). Cells of the organism were cultured under microaerobic conditions (the 02 atmosphere over the cultures was initially 6 to 7 pM) in a liquid medium containing filtered bog water with succinic acid and sodium nitrate as the principal sources of carbon and nitrogen, respectively. Subsequently, a chemically defined medium lacking bog water was employed. Iron was supplied in this latter culture medireport, we describe the results of M6ssbauer spectroscopic analyses of magnetic and nonmagnetic whole cells of this isolate cultured in chemically defined media.
(A) Comparison of cell sizes from two cats reared in the dark (DR) and two also reared in the dark but that received subsequent normal visual experience (DR-LR). No statistical differences were found (Mann-Whitney U test, P > .1). (B) Comparison of cell sizes of the four cats from (A) and four normal cats. No statistical differences were found (Mann-Whitney U test, P > .1). Both histograms represent pooled data for all the animals in each condition
The organism was an unclassified magnetotactic spirillum (Fig. 1 ) designated strain MS-1. It was isolated from sediments of Cedar Swamp, Woods Hole, Massachusetts, and appears to be a new bacterial species by criteria separate from its magnetic properties. Characterization, taxonomy, and details of culturing this organism have been studied (6). Cells of the organism were cultured under microaerobic conditions (the 02 atmosphere over the cultures was initially 6 to 7 pM) in a liquid medium containing filtered bog water with succinic acid and sodium nitrate as the principal sources of carbon and nitrogen, respectively. Subsequently, a chemically defined medium lacking bog water was employed. Iron was supplied in this latter culture medium to a final total iron concentration of 1.6 mg/liter, as ferric sulfate and ferric quinate. Results of atomic absorption spectrophotometric analyses indicated that magnetic cells contained 1.5 percent of their dry weight as iron. The cells contained an average of 22 intracellular crystals, each approximately 50 nm on a side (Fig. 1) .
After No discernible y-ray absorption greater than 0.2 percent was observed in nonmagnetic cells (Fig. 2a) . The M6ssbauer spectrum of magnetic cells grown in medium containing bog water (data not shown) was identical to that of magnetic cells cultured in chemically defined medium (Fig. 2b) . The spectrum of Fig. 2b can be characterized as being due primarily to iron in magnetite (7). There um to a final total iron concentration of 1.6 mg/liter, as ferric sulfate and ferric quinate. Results of atomic absorption spectrophotometric analyses indicated that magnetic cells contained 1.5 percent of their dry weight as iron. The cells contained an average of 22 intracellular crystals, each approximately 50 nm on a side (Fig. 1) .
After prolonged culture of strain MS-1 in a medium with less iron, cells grew nonmagnetically. They did not align with stationary external magnetic fields or rotate in response to reversal of the ambient field. From such a culture, a homogeneously nonmagnetic population of cells was obtained by standard microbiological cloning procedures. Nonmagnetic cells lacked intracellular crystals present in magnetic cells and contained less than one-tenth the amount of iron of magnetic cells. In other respects, the two types were similar. Nonmagnetic cells were maintained in a chemically defined medium identical to that used for magnetic cells, except that ferric quinate was deleted. The total iron content of this medium was 3.6 piM.
Cells were mass cultured at 30?C in glass carboys having a 10-liter capacity. They were harvested by continuous flow centrifugation (15,000 rev/min) at 10?C. Cell yields were (wet weight) 0.2 to 0.5 g per liter. Harvested cells were washed three times in distilled water and lyophilized. They were not exposed to magnetic fields stronger than those normally associated with general laboratory conditions (such as a-c motors, pumps, and electrical lines) during growth, harvest, or preparation for analyses.
Mossbauer spectra at room temperature were obtained with 350-mg samples of freeze-dried cells grown under various conditions. Cells analyzed included (i) magnetic cells grown in medium containing bog water, (ii) magnetic cells grown in chemically defined medium containing 29 puM iron, and (iii) nonmagnetic cells grown in chemically defined medium containing 3.6 ,M iron.
No discernible y-ray absorption greater than 0.2 percent was observed in nonmagnetic cells (Fig. 2a) . The M6ssbauer spectrum of magnetic cells grown in medium containing bog water (data not shown) was identical to that of magnetic cells cultured in chemically defined medium (Fig. 2b) . The spectrum of Fig. 2b can be characterized as being due primarily to iron in magnetite (7). There are, however, two significant differences between the spectrum in Fig. 2b and the spectrum of stoichiometric magnetite (Fig. 2c) . These are (i) an extra absorption area close to v = 0 (Fig. 2b) , which are, however, two significant differences between the spectrum in Fig. 2b and the spectrum of stoichiometric magnetite (Fig. 2c) . These are (i) an extra absorption area close to v = 0 (Fig. 2b) 
